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© A compact disk drive includes a rotary head 
actuator or voice coil motor for a head arm assembly 
formed with flexures. The baseplate for the drive is 
formed with recesses to contain the voice coil motor 
and a lower flexure whereby the depth of the drive is 
reduced. The magnet housing for the voice coil 
motor is contoured and located in a corner of the 
baseplate, and the head arms are oriented so that 
the length of the drive is reduced. 
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FIELD OF THE INVENTION 

This invention relates to a compact disk drive 
such as used with a laptop or notebook computer. 

BACKGROUND OF THE INVENTION 

Description of the Prior Art 



A major objective of present day data process- 
ing technology is to reduce the size and cost of 
systems while increasing data handling capability 
and reliability. Data processors or computers typi- 
cally include one or more disk drives. A laptop 
computer which needs to be portable, and there- 
fore compact and light in weight, generally has a 
single compact disk drive which comprises, inter 
alia, at least one magnetic disk, a drive motor, 
magnetic heads and a head actuator. The head 
actuator generally is a voice coil motor that rotates 
the heads to selected data tracks on the surface of 
the storage disk. In prior art disk drive assemblies, 
the form factors allowed ample length so that the 
voice coil motor could be large enough to meet the 
desired performance specifications, especially 
average access time. The length of the disk drive 
assembly is thus driven by the need for space for 
the voice coil motor. The voice coil motor of the 
head actuator uses a magnet housing which oc- 
cupies substantial space in prior art disk drives. 
Also prior art construction employs separate com- 
ponents for the magnetic yoke which is susceptible 
to resonant vibrations at the mating surfaces. In the 
event of failure of the head actuator, the actuator 
components need to be removed and replaced 
separately which is time-consuming. 

With the development of laptop and notebook 
portable computers, disk drive designs have been 
modified and thus deviate from conventional de- 
signs that have standard form factors. The depar- 
ture from standard form factors has allowed reduc- 
tion in size and weight of the disk drive. Neverthe- 
less further reduction in size and weight is still 
desirable to realize the use of minimal space in a 
laptop or notebook computer. 

Conventionally magnetic disks are made with 
highly polished aluminum substrates on which a 
thin magnetic layer is deposited. Aluminum sub- 
strates are subject to damage due to head crashes 
which may occur when the heads are track seeking 
across the surface of the disk. It is desirable to use 
a material for a disk substrate that provides better 
performance and reliability, and allows the heads to 
fly closer to the disk surfaces so that data density 
can be increased. 

Known prior art disk drives generally assemble 
the magnetic disk to the drive motor by means of 
bolts or screws. This type of assembly is time 
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consuming and requires proper alignment and is 
subject to tight mechanical tolerances. With the 
use of bolts or screws, removal and replacement of 
a damaged disk involves intensive labor cost and 
5 unduly long down time. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide a 

70 compact disk drive which is significantly reduced in 
in overall length and depth while maintaining a 
relatively high level of performance. 

Another object of this invention is to provide a 
compact disk drive having a magnetic disk that 

75 allows the heads to fly closer to the disk surfaces 
and affords an improved resistance to damage that 
may be caused by head crashes. 

Another object is to provide a compact disk 
drive wherein resonant vibrations are minimized 

20 and higher track densities are attained. 

According to this invention, the configuration of 
a compact disk drive affords a significant reduction 
in the overall length and depth of the disk drive. 
The disk drive comprises a magnetic disk formed 

25 with a glass substrate. The magnetic disk is seated 
on a spindle for rotation by a drive motor. The disk 
is clamped by a clamping ring to connect to the 
drive motor by engagement of threaded portions of 
the drive motor and the clamping ring. The clamp- 

30 ing ring and housing for the motor are made of 
stainless steel and have a substantially similar ther- 
mal coefficient of expansion. 

A rotatable head arm assembly supports at 
least two diverging flexures on which magnetic 

35 transducers are mounted, as is well known. The 
pivot point of the rotary head arm actuator or voice 
coil motor, to which the head assembly is coupled, 
is located close to a longitudinal side at the corner 
of a rectangular baseplate on which the drive as- 

40 sembly is seated. The head arm, when in home 
position, is aligned substantially parallel to a lon- 
gitudinal side of the baseplate. This arrangement 
saves space that is lost with diagonal orientation of 
the head arm, as practised in the prior art. 

45 An integrally formed housing for the permanent 

magnet of the voice coil motor, which has been 
formed by metal-injection molding fabrication as a 
one piece component eliminates the need for sep- 
arate supports for opposing plates of the magnetic 

so yoke structure, as used in the prior art. Such sup- 
ports found in prior art drives require fasteners that 
consume volume within the disk drive. The single 
piece magnet housing of this invention eliminates 
undesirable resonances and higher track densities 

55 are thus obtained. 

In keeping with this invention, the entire ac- 
tuator is disposed within a contoured recess in the 
baseplate. Also, the lower head arm flexure is 

2 
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located within a second contoured recess in the 
baseplate. The recesses allow the lower head flex- 
ure and the voice coil motor to be positioned in a 
plane below the major surface of the baseplate on 
which the disk drive assembly is seated. In this 
way, the depth of the disk drive assembly is signifi- 
cantly reduced. 

In one embodiment, crash stops in the form of 
posts or screws are provided to limit the extent of 
travel of the rotary head arm. In an alternative 
embodiment, the housing for the permanent mag- 
net of the voice coil motor, which is contoured to 
bo reduced in size, is formed with a crash stop 
portion to limit the travel of the head assembly in 
one direction. A second crash stop, in the form of a 
post or projecting screw, is spaced from the crash 
stop formed with the magnet housing to limit the 
rotary motion of the head assembly in the other 
direction of travel. 

An air flow slot is disposed at the bottom of the 
baseplate for cooling the drive during operation and 
an air filter is provided to maintain a clean ambient 
environment A slot in the baseplate allows passage 
of the electrical cable and circuit leads from the 
head flexures and preamplifiers for connection to 
the computer and power supply so that data can 
be recorded on the disk and read out. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in greater detail 
with reference to the drawings in which: 

Figure 1 is a plan view of a prior art disk drive, 
illustrating the relationship of the operating parts; 
Figure 2 is a top plan view, illustrating the novel 
design of a disk drive, made in accordance with 
this invention; 

Figure 3 is a bottom view of the drive illustrated 
in Fig. 2; 

Figure 4 is a side view of the disk drive, shown 
in Fig 2; 

Figures 5A and 5B respectively are enlarged top 
plan and side views of the integral ball bearing 
pivot support of the rotary head actuator as 
used in this invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Fig. 1 illustrates a prior art disk drive assembly 
which includes a magnetic disk 10 and a head arm 
assembly 12 that is coupled to a rotary head 
actuator or voice coil motor 1 4. The head arm 
assembly 12 includes at least one flexure 16 and a 
head slider 18 which supports magnetic trans- 
ducers. The actuator assembly including its mag- 
net housing 20 is oriented so that the head arm 
assembly 12 is diagonally disposed relative to the 



rectangular geometry of the baseplate 22 on which 
the drive is mounted. It is apparent that an area 24 
of unused space is lost in the corner of the 
baseplate where the actuator magnet housing 20 is 

5 located. 

With reference to Fig. 2, the compact disk 
drive of this invention is illustrated wherein a rotary 
actuator 26 is positioned so that its pivot point is 
close to a longitudinal side of a baseplate 28. As 

70 shown in Figs. 5A and 5B, an integral ball bearing 
pivot support 50 for the rotary actuator 26 is 
shown. The support 50 is located adjacent to a 
housing 30 for the magnet of the actuator 26. This 
design allows the removal of the entire actuator 

75 from the drive as a subassembly. Integral supports 
52 are also provided for the magnetic yoke struc- 
ture of the actuator. The one piece construction 
eliminates the need for separate supports for the 
opposing plates of the magnetic yoke structure, 

20 which would require fasteners that occupy space 
within the disk drive. 

The magnet housing 30 is contoured so that 
the area at the corner of the baseplate 28 is 
occupied and effectively used. The head arm as- 

25 sembly 32 is mounted to the actuator 26 so that in 
its home position the head arm assembly 32 ex- 
tends substantially parallel to the longitudinal di- 
mension of the baseplate 28. The head assembly 
32 includes an upper flexure 34 and lower flexure 

30 36, as shown in the side view of Fig. 4. Each 
flexure 34 and 36 has a microslider 38 attached to 
a suspension 40 at the end of the flexure. The 
head arm is preferably made of magnesium and 
the suspensions 40 are relatively short so that the 

35 polar mass moment of inertia of the head actuator 
26 is reduced and the volume requirement of the 
voice coil motor is reduced. 

The magnetic disk 42 used with the disk drive 
of this invention is preferably made with a glass 

40 substrate on which a thin magnetic film is depos- 
ited. The relatively smooth glass disk 42 allows the 
head to fly closer and is more durable than the 
aluminum disks commonly used. 

The flexures 34 and 36 provide a predeter- 

45 mined gram load so that the heads fly close to the 
recording surfaces of the magnetic disk 42, in a 
well known manner. One flexure 34 is disposed 
over an upper surface of the disk 42 and the 
second head flexure 36 is located below the bot- 

50 torn surface of the disk 42. In accordance with this 
invention, the lower flexure 36 is located in a re- 
cess that is formed in the baseplate 28. The lower 
flexure 36 and its suspension 40 and microslider 
38 are thus disposed below the upper surface of 

55 the baseplate 28 that faces the disk 42. In addition, 
the voice coil motor 26 is contained within a sec- 
ond recessed portion of the baseplate 28. Thus a 
significant decrease in depth is realized by reces- 
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sing these components of the compact disk drive. 
By virtue of providing the recesses, the lower flex- 
ure 36 and the voice coil motor do not project 
beyond the plane of the upper surface of the 
baseplate 28. In this manner, the depth of the disk 
drive can be minimized. For a disk drive employing 
a 2.5 inch disk, the depth of the drive assembly 
can be made to be about 15 mm. (millimeters) or 
less. 

The magnet housing 30 is formed from stain- 
less steel having a thermal coefficient of expansion 
substantially the same as the steel housing of the 
disk drive motor. Variations in ambient temperature 
do not adversely affect disk drive operation. 

A significant reduction in the length of the disk 
drive is achieved by the novel arrangement of the 
drive motor 58 and the spindle to which the disk is 
mounted relative to the pivot point of the rotary 
head actuator. The length of the disk drive is 
significantly reduced by locating the pivot point of 
the rotary head actuator close to the corner of the 
baseplate, which is made possible by the con- 
toured shape of the magnet housing 30. As a result 
of the design and configuration of the disk drive 
disclosed herein, a very compact drive assembly 
about 88 mm. long, 70 mm. wide and 15 mm. deep 
or smaller can be produced for use in a portable 
computer. 

Crash stops 44 for the head actuator are lo- 
cated at the front end of the actuator adjacent to 
the heads, and spaced from the voice coil motor 
area so that space is not wasted. By mounting the 
voice coil motor in a contoured recess of the 
baseplate, space is made available for electronic 
components beneath the baseplate, thereby reduc- 
ing the overall height of the drive. 

During operation of the disk drive, the rotational 
speed of the disk 42 is reduced substantially from 
the conventional 3600 rpm whereby the heads can 
fly closer to the surfaces of the glass disk 42. The 
2.5" disk drive disclosed herein can store more 
than 120 megabytes. 

An aperture 46 is provided to allow making 
external connection with the computer electronic 
circuitry by the flexible electrical cable coupled to 
the heads and the preamplifier circuit. An air slot 
48 allows air cooling and circulation through an air 
filter to maintain a clean environment within the 
drive assembly. 

When assembling the disk drive components, 
the disk motor is securely fastened within an ap- 
erture of the baseplate with a threaded portion 
extending above the baseplate. After seating the 
magnetic disk to the motor spindle, a spacer ring is 
placed over the disk 42 around the extending outer 
threaded portion at the outer periphery. A circular 
clamping element (not visible) having a threaded 
portion at the inner periphery is engaged securely 



with the spindle by mere rotation of the clamping 
element. A gasket is positioned over the clamp {not 
visible) and a protective cover is fastened to the 
baseplate thereby enclosing the drive assembly, 
5 with the connection plug for transferring data sig- 
nals between the head circuits and the computer 
exposed. 

It should be understood that the invention is 
not limited to the use of a single disk only in a disk 
10 drive but may include two or more disks with 
additional magnetic heads. Other parameters in- 
cluding materials and dimensions than those de- 
scribed above may be used to implement the in- 
vention. 

75 A compact disk drive includes a rotary head 

actuator or voice coil motor for a head arm assem- 
bly formed with flexures. The baseplate for the 
drive is formed with recesses to contain the voice 
coil motor and a lower flexure whereby the depth 

20 of the drive is reduced. The magnet housing for the 
voice coil motor is contoured and located in a 
corner of the baseplate, and the head arms are 
oriented so that the length of the drive is reduced. 

25 Claims 

1. A compact disk drive comprising : 

a baseplate having a substantially rectangular 
configuration; 

30 a drive motor mounted to said baseplate; 

at least one magnetic disk having a central 
aperture for seating said disk to said drive 
motor for rotation by said drive motor; 
means for clamping said magnetic disk to said 

35 drive motor; 

a rotatable head arm assembly having longitu- 
dinal flexures for supporting head sliders; and 
a rotary head actuator coupled to said head 
assembly, including a magnet housing : said 

40 housing being contoured and disposed sub- 

stantially within a corner of the rectangular 
baseplate, said flexures being oriented in a 
direction substantially parallel to the longitudi- 
nal sides of said baseplate when said head 

45 arm assembly is in home position. 

2. A compact disk drive as in Claim 1 , wherein 
said clamping means comprises a clamping 
element having a threaded portion, said clamp- 

50 ing element being disposed above said disk, 

and said drive motor having a threaded part for 
engagement with said threaded portion of said 
clamping element whereby said disk is se- 
curely seated to said drive motor for rotation. 

55 

3. A compact disk drive as in Claim 1 , wherein 
said magnetic disk is formed with a substrate 
made of glass. 
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4. A compact disk drive as in Claim 1, wherein 
said head actuator is formed with crash stop 
means to limit the travel of said magnetic head 
arm assembly in one direction. 

5 

5. A compact disk drive as in Claim 1, including 
an air slot formed in said baseplate for circula- 
tion of air. 

6. A compact disk drive as in Claim 1, including io 
an opening in said base plate for accommodat- 
ing an electrical connection between circuitry 
associated with said head arm assembly and 
external circuitry. 

15 

7. A compact disk drive assembly comprising: 

a substantially rectangular baseplate having 

first and second recesses formed therein; 

a drive motor fastened to said baseplate; 

at least one magnetic disk coupled to said 20 

drive motor for rotation; 

a head arm assembly positioned on said 
baseplate, said head assembly having upper 
and lower flexures with head sliders mounted 
thereon; 25 
a head actuator coupled to said head assem- 
bly for transporting said head sliders to se- 
lected tracks of said magnetic disk; said lower 
flexure and said head actuator being disposed 
within said first and second recesses respec- 30 
lively so that the depth of said disk drive is 
significantly reduced. 

8. A compact disk drive as in Claim 7, wherein 

said head actuator includes a magnet housing, 35 
said housing being contoured and formed by 
metal-injection-molding 

9. A compact disk drive as in Claim 8, wherein 

said housing is formed as an integral part. 40 

10. A compact disk drive as in Claim 7, including 
crash stops for limiting the extent of travel of 
said head arm assembly, said crash stops 
being located adjacent to said head arm as- 45 
sembly and spaced from said voice coil motor. 
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PRIOR ART 

FIG. 1 
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